. All of these species are psychrotrophic and widely spread in the environment, but only L. monocytogenes is a significant human and animal pathogen. During the last decade, L. monocytogenes emerged as a foodborne pathogen, and various contaminated foodstuffs (milk and dairy products, meat and meat products, vegetables, and seafood) were implicated in major outbreaks and sporadic cases in North America and Europe (10). The total cost of human listeriosis was estimated to $255 million per year, and food recalls were evaluated at $15 million in 1985 through 1987 (27). This situation led to regular controls of both processed and nonprocessed food and their environment-related sources. Since all Listeria species are potential food contaminants, rapid and reliable detection and identification of L. monocytogenes appear to be of utmost importance.
MATERIALS AND METHODS
Bacterial strains. The following 646 Listeria strains were tested in Paris and Lausanne: L. monocytogenes, 258 strains; L. ivanovii subsp. ivanovii, 37 strains; L. ivanovii subsp. londoniensis, 38 strains; L. innocua, 176 strains; L. welshimeri, 47 strains; L. seeligeri, 76 strains; L. grayi, 14 strains. Type strains of each species, reference strains for serotyping, and some L. ivanovii subsp. londoniensis strains were tested in both laboratories.
In addition, the following 31 bacteria belonging to other gram-positive genera were included: Jonesia denitrificans, 1 strain; Brochothrix thermosphacta, 6 strains; B. campestris, 1 strain; Kurthia zopfii, 1 strain; Enterococcus avium, 2 strains; E. durans, 2 strains; E. faecalis, 2 strains; E. faecium, 2 strains; Lactobacillus rhamnosus, 2 strains; L. paracasei subsp. casei, 2 strains; L. ofilis, 1 strain; L. plantarum, 1 strain; Carnobacterium mobile, 1 strain; C. piscicola, 1 strain; C. divergens, 1 strain; Erysipelothrix rhusiopathiae, 1 strain; Oerskovia turbata, 1 strain; Corynebacterium xerosis, 1 strain; Rhodococcus equi, 1 strain.
Identification by conventional methods. Before the strains were identified with the API Listeria system, they were identified by using morphological and biochemical characteristics in Lausanne (2) and the API 50 CH and hemolysis tests in Paris (29, 30 
ot-Methyl-D-glucoside Glucose-i-phosphate (29) , API 20 STREP (20) , API 50 CH (15, 23, 29) , API ZYM (7, 23, 29) , and LRA ZYM (23), have been evaluated in this view. These strips often yield good results regarding genus identification, but they were not fully adequate at the species level, especially regarding the differentiation between L. monocytogenes and L. innocua, the species that are most frequently encountered in laboratory practice. Even the API 50 CH system, which has been successfully used for the identification of Listeria species by selecting for some of the presently used markers (D-xylose, L-rhamnose, and a-methyl-D-mannoside [30] and D-arabitol and D-tagatose of API Listeria strip), is not appropriate because it includes a large number of carbohydrates of which only a few are relevant for this genus and because it requires the hemolysis test. A rapid and inexpensive identification scheme has been proposed by Lachica (17) . It relies on the detection of hemolysis and on two carbohydrate (L-rhamnose and D-xylose) fermentation tests done on agar plates with one isolated colony growing on selective lithium chloride-ceftazidime agar plate after 40 h of incubation. Hemolysis can be difficult to assess, and various atypical L. monocytogenes strains (nonhemolytic, catalase negative, rhamnose negative, nonmotile) would not be identified.
The identification of Listeria species has long been hampered by the small number of tests allowing the differentiation between these closely related species; numerical phenetic studies did not help to solve this crucial problem (14, 31 (12) , or tests for pathogenicity (19) (10 tests) and are simple to interpret, and the system does not require use of additional tests like hemolysis on blood agar. It allows genus identification and species determination of large numbers of microorganisms with minimal amounts of materials and labor, yielding reliable results after a 24 h of incubation. Furthermore, because of its structure, this API strip is quick and inexpensive. It therefore appears to be a particularly promising tool for the routine practice of many laboratories, especially those concerned with food and environment microbiology.
